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Abstract of KR 20040104232 (A) 

PURPOSE: A vertical gallium nitride-based led and 
fabricating method thereof are provided to improve 
the luminance and the reliability by removing a 
sapphire substrate and attaching a conductive 
substrate such as a silicon substrate. 
CONSTITUTION: A light emitting structure^ 25) is 
formed by stacking sequentially the first conductive 
type GaN clad layer(125a), an active layer(125b), 
and the second conductive type GaN clad layer 
(125c) on a sapphire substrate. The light emitting 
structure is separated from the sapphire substrate 
except for the first conductive type GaN clad layer of 
1 00 angstrom. A conductive substrate(1 31 ) is 
attached on an upper surface of the light emitting 
structure by using a conductive adhesion layer. The 
sapphire substrate is separated from the light 
emitting structure by using leaser beams. The first 
contact and the second contact are formed on the 
sapphire-substrate-removed side of the first 
conductive type clad layer and the exposed side of 
the conductive substrate. The conductive substrate 
is cut according to the separated light emitting 
structure. 
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ix.Al|j£. 



S GaN lt#C|-0|£J= S| Xfli&gOfl &fj 5!°^Ai AW0|O|7l5h #<H|, X)|1 ££J« GaN 

SBH^S, 9J £SS GaN 3BH<=§0| tiU\^ tfS?5*f S^Shfe B^IS>h #7| A(-nho|o-| 

7|» ^Ofl Xfl1 GaN aBH£S0| =£|o-|£E. 100A S] ¥flla £W£l£* 4|5 MUfClOlfifiSl 37|0i| nJ-Bh 

#7| tfg?^Sf MElSfe B-^lSt, SS|gg 0|g§hO^ #7| UT&?£2°| #fflt>)| 7|M SS^fe 

B3NI2I-, #7| Bfa-^SgS^Ef #7\ AWO|OH7|»0| gB|JE|S=* #7| AW0|CH7|& SHf^l Bi|0|XH SA^fe 

- o^7|AH, #7\ &7\ xl!2 £5iS GaN #EH = So| xl7-)£|o-l #7] ifS^Sgol £IS sr9d-o|£= 3.71 

a &7| Xl|1 JESS S5H^*o| on S g AMOIOH 7|&0| XWS #7| 7|»°| ^ 

MS ffl Ofl AIM 51 A|2 l^Sfe 0-7)121-, #7| &E|@ tfS^SSOfl KhBh #7| ££j<Jb! 7|&^ & 

nm sa-sfe GaN ci-oi2= n\^^m n&w. 



S tfgofl m- = ei,ei|oWS o|««to=| A(-n|-o|o-|7iE!-s §o|s)<£a-)E, A|-n|-o|o-|7|&§ B)|o|7c-| gJo)| o|*f £ 

tr 4= a a. 
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ar#cFoi£=. GaN tfs-aoioc, Ahm-oioH7ie, bhoixhssss 

S All AH 

tie ^eh^i GaN tts-c+oi£=» 7Hsr^°^. LhEfLiit ^eeiEoich. 

£2t & tsfii & h<hi cni-Eh nmm ^ aife GaN imaoisj=« uemfe 7h§t ^easoich 

£3a-3ffer g BtBa| GaN ^^O|oc x-JStftt* tfSS^I ^ 33&fH£0|l}. 

<£^£| ^S¥&tH| cut!- ¥s:^S> 

21: HS.m 7\B 22: HJ-AfS 

24: JEEig 25a: GaN 3HHS0 

25b: ft-^$ 25c: GaN MEH = g 

25: GaN ff?£S 27,29: W W 

tfaal #ABff MS 



i'^^SS, cfo|S£(light emission diode: LED)b £jA|-£h &o| xHStWI 7|fi*KH tftfBl-fc &S.M^[SM 
, Sfd ^7|7|CH|Ai O^EH «EH°I SJjoS ys| AhgEiin. &>Ch #7| 9»S S GaNfcr g|"9^0|2 = ^S 

#7| tfS- c|-o|£ = oM i-^Efe »fi| ^n^ ( ^° n h #)- Ah§iEfc xHS°i BHj£ 3 tf^o|cK a 

<H|A-fe y-g o|L-ixW d) ZJ nJ-3-sl gJ-^shJi, cH ^£oj fxffl b^s^I flsH*fe d| as BUS. SIS 

7Wfc *H^7| a=FSch. 

CHIM ¥0H, B||0|^<H| S*| AfgBfe AIGalnPSSe, 7|-A| ^M^2\ 600- 700nm)CH| «| eh£<H|, 

^ffl| M ^o) ^ah Efe x|-ja|d nl-SS 5>fe ^&Z[7\ %\mM£ HIM e as as 71-xfe AHS°J 41 Bl 

5 ^BF0|E.(sic)S* ill^ asi-STfl eh£*li, S§h I*S(GaN)0j °JcK g-ifS LEDfe Ah«|| fijofli, ®7|^&x|( 
optical storage)°| X^g^f §7hA|*S 4= Wcfe bd|SH 2f 4HH S7^fe)S ?>3. 

oi£i- s-e s^&s fl& sai-s^i snr§ s GaNt che as^g7^is^ n^^^is, eas^i 

s 4= ^S7Ffe& o| g^cK ixhBl-AH, GaNas^l ^S"S ^laff 7|&S Ah&^<Ho|= fl-ch. oish G 

aN^SS flfi" ^&7|&°Sfe A^|-0i0^ fl-^Qlfe ^AhO|^(AI 2 O 3 )7|fi-0| Cl|S^0|Cf. 

ShXlEl", A|-Hh0|0-|7|l!-e 7[£H« AhSSfiSJM, GaN7^| ChOl^co| ? ^ 0 fl ?JoUH g A^|°fS iJ-feCh £1 
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Oi\ JEA|=! gEHSl GaN7=f| C|-0|°£°i ?ZES *§H =?*l|*|°.^. ^^7\S. W. 

SSHSI GaN B|-#E*0|£ = S| ^BffltOlCf. GaN ^ C*0|£ = (10)fc AhEhO|OH 7|£H(11)J2F ZL XWO\&\ 
7|e(11) GaN tti-S^SSOS)* i&t^DK 

&7| GaN ^^?SM(15)S #7| A[^0\o] 7\& #<H|(11) $j^og nS GaN &B« = «(15a)jJ|- CrSifAW 

S(Multi- Quantum Well)?S°l fi-«S<15b)3h GaN 3EHJ=S(15c)3. ?-^@CK #7| U&^SSOSJS MOCV 
D gS| SSS 0|gS|-0=| =t= 5ycK 0| nj), nS GaN aEH=.S(15a)S ^S"^7| S<H| W0|<H7|&(1 1)M ^ 

^3Sw 1T^A|7|7| *|«H, AIN/GaN°S. 0|^0-|£! U-jn^(D|^A|)^ ^^fh ?JcK 

£», :±:§S| o|^o^| SHgtl-fer GaN #EH£S(15c)Uj- #£S(15b)« 7 dM <H|§#0=| GaN #SH£-S(15a) U 
¥ inff A|7|jl, n tfg GaN ^EH£§<15a) gBH^S(15c) ^tfofl ^ &<&w £J 

7[*t7\ fl& a«i(i9)4- aai(i7)* sgtn^. ^t^as sw^e*!* §7tM?mMs. m^n ^°jnm 

¥*| Sf7| ^IsHAH, nS 3EH^©(13) #BJ<Hfe pS £!S|(17)* «g*r7| Soil *S£R(transparent electrode: 16) 
9 S^lT 4^H aw. 

o|Sh 5I-OI, GaN *mc r o| °l=(i0)fe A r n r o|oH 7|fi(11)8 A|-SSr7| ttHgcHI, ¥ B«l(17.19>0| 7H 

si 4= tt«Hi aw. bo-ew, sefej^hAioi n « sai(i9)aa¥Ei ir^snstos *sn p s esi 

(17)3.3. Wfc gfl-Mol 4»SSf»S cd-Bh S-gS 4 ^-ofl gicK olEHth Sfi§££ £!«H, &7| 

BUT ^O|£c( 10 )fe a°H(V f )0| ^ymoi &^SSO\ XME|cH, 3S7|&£i(electrostatic discharge)^ 

E», SEHSI GaN ^^ChO|£c( 10 )0^AHte, £J#1J£°| g 7 ^| a|«H aBJ-4S90| 3.JL, BMHOfl AWO|cH 7lB-(11)fi| 

<ag E ^oii ojsh <a^soi airaxi ssakss., <h§7|-chi amoio^iekh)* GaN Bf»?sg(i5) lnhi ?\ 
Tim s^oi ±*\-7\- «0-sana 4 aw. 

Uh0h7 r> SEHS| GaN tfSc|-O|£=(10)<H|A-ife, £!«|(19)S W*\7\ ^sf|AH, S^oHE i^fi- €J«j(19)a| H«IMc|- 

- ^C|-0|££O| A^o^j 3EH*g «^*F7| flSHAH, AW0|0i7ia-« XHl7-mtr 5S0| ^Hj-£|oHO|= *!"CK 

ahXlEh. AW0|0i7|&* «|7H«^fc g§§ A^II^0|0^7|£.^o[ 7|7||Sl £f£7r 7W|?q ^Dpg Al7H0fe ®7$ 

7[ JiOQj, 5||0|A-| gJS 0|«» eE|7|*£ ^i^S£ AFE|-0|0H7|&^ ffSS GaN ^SS"?^ 9U ^ 

^YS&M eiSH Sl|0|7C-j «J SM^OHM GaN a^^o| ^A^|7^ 4= a!cK 

o|S Mch Aj-Ai|*| idgsi-B, A^m-oIoH 7[&I ^B|Sh7| fl«H, b||o|7H A^H^o|o^ 7IB-SI *ra<HI SAf-tr rxHoi Al-nh 
o|oH 7|S!-2h GaN &aSSSI ttSS-^l^fiF 7 ^fl¥SSS£ 9JbH §^o| «S&ck ^, Ahul-oloHsj 
fc fif 7.5 x 10 -6 /K £JC-|| &}«tO=|, GaN ^ 5.9 x 10 -6 /KO|tN, ftf 16%°| ^X^Slfw 7hX|r^, GaN/AIN 

tHnHS^-S^- g^oiit, 4= %S| qx|-¥Siro| *§}^Zt°^, o|S. eJSH, Bllo|XH ^jcHi < a^-a A | 0 ^ i AFHF0I0H7IB- 
4 GaN E^SSSI i'yoilAife 5 er^S^^r fiJSS^Ol ^Saq-. ^*|, E1|0|aH gjo| 2EAh^^O| S^oho^( 

10mmx 1 omm), AJ-n|-0|o-| 7|&(H| ^gqo^ yj-^shfe g>^°^ 4jfS S^W^Se^c Mcf- 4JZ|-«Hx4 

, GaN &SSSSJ MS E2b£r 5fO| ^^A|H ^ 

a^, oiEH*h Basee mm^zi GaN ^sr ^ois^sj ^7i^j mim 3.n a^. 



@ a^ 7 | gxiiag SfigSr7| fltHAH ffSS n SS^SS A|-i3tO|Oi 7I&3I- S^r&S H JS?£ 

MS AS. ^ ^Ah£| AjgAjg §^A|g 4= AH^g =FSS| GaN ^ C?0|S = S| Al|3E^^ 



^71 7l^s| UFAliM S^^7| ^ItHAH, e 
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Ah^0|0i7|& #0i|, A||1 ESS GaN SEH^S, SJ Al|2 ESS GaN SEH£gO| £7^0^ bHx|=J ^g^S. 

MS SSSfe EMlSh #7| A^0iO|7|£h #ofl A||1 ESS GaN aBH£gO| *jo-fE 100A °| £W£|E^ £] 

ilS yiWOlfiESl =L7|CH| LO-Bh #7| tS?£t§ £B|^b EMISK ES A ^ S^ISS o|S«fo^ #7| 

#E|CH| ESS 7I&S Strife E^lfih, #7 1 ^§?2f^^ #7| Al-HhOlO^ISI-Ol &B|E|E^ #7| Al-Hf 
0I0H7I& Sh¥0^| a|0|7CH US SAh§fe &7i\ - 0^7|AH, #7| #7| Al|2 £SS GaN SEHi=SO| *1|7-|IE| <H #7| 

tfS=P2=SO| ifS"C|-0|2.c ^ 7 |S gj-^j-sl g£|^-£K #7| a£ Hc§o| ojg g. Aj- 7 | A|-E|-0|0H 7|» 

oi ApHs am- #7i ess 7i&si tts e<Hi 7CHH §lj thi2 s«is ^ sgstb bt=iis>k #7i ¥bi=j im^^cni 

Cd-Bh #7 1 ESS 7i£S S&shfer E^IS S&Shfe GaN ^# C|-0|2E Ai|^#SS ^ISEhCh 

u^^spllfe #7| iS?5i§ 1*F ¥B|iT tCH CH| S#tfrfc #7| 7SI1 ESS 3EH^So| -77fe of 2 junO|^SJ 4 s SJ 
sen Mch H|-U-si^7-||fe ef i|ffliO|sf«a 4= aid-. 

Eft. S UHT^iffl- 4|A|SE||0||>Hfe. 4:X|-oj f-|ES ?f#A|7i7| flaH, #7| Afe ESS Ga 

N SEH^saf ES^ S#S Aho|oH| S^S, ESSSS^ oi¥<HS & a|-S£ cH s#iT 4 1 aich. olEHfi- BhAhfios. 
fe, Au, Ni, Ag, Al S3 ZL ^SE! ZLgo^E-j S^JS ^HS A|-gtt 4= &!cK 

L+oh7K #7| ESS 7|©o^ b> AjBie, 7H| = nfe, a! GaAsS £»*Ffc zxg°^¥N S^!@ Ah^tfb 5o| 

um-^ShcH, #7| ESS S*, h S^.^.fe Au- Sn, Sn, In, Au- Ag, Ag- In, Ag- Ge, Ag- Cu a! Pb- SnS i#t|-b ZLg 

Eft, ¥ ^ScHIAHfe, Mch S^SJE¥iS 9J7i fltHAH, #7 1 Al|1 ESS GaN SEHi=§S nS M£^o| ES 

3 GaN 3^§°S SS©^, #7 1 A1|2 E3§ SEH&SS pS M£sO| ESS GaN 3S§°^ SSSRz 5!0| Ut 

eek #71 ess a*rs* ois§ho^ es^ 7i&a s*mfe es# asfss oibi es# 7i&si ©heoii 

S#^o^ ga-tt- 4=-E ?J°cN, #7| iS?5S #fflo)| flofl E5i^ 7|&S M&V ^E ?J 

om ^01, e arscH! cche g 3 n ^#^oie= Aiis^ae GaN &as tf?5fi Af^oio^ie #chiah 

^#A|7|J1, ZL A^h0|0H 7|£ho| fl*|§ ^c||(H0| 4jE|& 7|&Bh E£!^ 7|&* E5j^ ^#S« 0|§^0^ ^*|- 

A|S #:cH| a|o|AH US o|Stho=j Ahnho|oH7ie* xlj7-l!r°^»i MCI- Solshfll ^^^S if#cho|E^S S^tT 4 1 

5E&, ¥ ^S^i CLh^ GaN ^#C^|E= Ali#£jtHjA-fe, a-#=FigS ^#C|-0|E= a.7|S ¥B|SFfe E^ 

T^loflAH ^!o^E 100A AIM ESS GaN SEHJE.S2.I §J¥7h Hu[o\ofr\& #ofl ^WAj^joSMi E]|o|aH US o| 

S*h A^h0l0-|7|eo| »B|0^|CH|AH Zl A[U[0\0-\ 7\&m #7| E^# S*tSS SgA|7|fe ^A||fi #X|# 

¥ aw. 

0| HH<H| AHI1 ESS GaN 3EH£Se Bl|0|7C-| US ZEAh^O^ A^E|-0|0^7|eS ¥B|§hfe J^SCH|Ai goj^o^. 

SJ-^Efe 7|7^|54 AteHS 4^ £JcK IH-SW, AHH ESS GaN SEHJ=§& QlAHie- 7\7i\*\ g^O-liE *||7H 

m ^ aiE^. y^^sMife ^ 2poi©ho| urn^n^ ^ ipoi©t°i ¥^is 7^ 4^ ?.'ck 

o|sK S¥E! E'SS StesW ¥ tfSS #AH|*| ^@^7|M S-cK 
E2b & BI-BSI a^o-ll m-ai- a-II^S GaN ^# c|-o|o c (40 )o| ^E^EO|cK 

#7| GaN ^# d-O|fi=(20)fe pS GaN aEH^S(25a), S-y§(25b) §U nS GaN SEH^S(25c)S StTSfe ^# 
?^g(25)S SSttDj, -y^^S°^. #7| pS GaN SEH^S(25a)fhHol| BJ"AhS(22)S a&W 4- 2JCK #7| 

&hA^(22)S ES# a#S(24)S OISSFO^ ^S|s 7|&(21)^ S^Ch #7| ^A^(22)S iA|- #@o^ %^<=. 
^Sl¥lES ff#A|7|7| flth $o^AH, ftj-AhSOl o)^OHS 4^ °JCh. UH|-5|«F7||fe, #7j &}AfS(22)e 

au, Ni, Ag, ai a! zl zim^^m iss oi^s 4= aw. 

#7| e>A|-S(22)S^0fe #7| ES^S S#S(24)0| S^gcK ¥ gofl [Ch5 GaN ^#?S§(25) 
& Afn+o|o-|7|& #cH| ^#EIU, A^EfoioH 7I&A2I ^cHfflo| ES^ 7ies ¥«r*^, AW0I0H7IM Ai|7H§fe 5 
g§H E20II EA|£! GaN &# chols^(20)£F 5fo| 4=*I^ES ?SSch. 

OIS ?^!Sh7i flSHAH, ^B|& 7|&(21)S ¥#S|-7| flsH ES# S#S(24)0| AhS^jCh. » Sh^CHjAH AfSElfe E£j 
# a#@(24)& a##S Sfe E£i# gao|0H0^ ffl-cK 0|EHS AHS^.fe Au- Sn, Sn, in, Au- Ag, Ag- in, Ag- Ge, A 



- 4 - 



57H***i 10-2004-0104232 



g- Cu SI Pb- Sn» iStfe ZLgo^ ¥ ^ ^bh^i ^ A^tfe 3Jo| Hh^5|«H^. 0\S>[ SfO|, E£j^ 

«(24)s sse 3^ at ei£s oi*<hx|.ss, u\nm fee &ms.9 sfecK amH #7i y a^<22) 
oi wshue^, e ^s<hiah^ s&S(24)si h-^eoh °jsh aisi ^ ?jck 

# tfA|%|E||2|- fl-o|, Ha«7|eos 7|&(41)S A^tf ^ ajch ^x|Gh, & ^SollAife 7|»°J Ahnh 

o|oH 7 leal- &B] ES^ 7|&o|e E^&cK S Bl-BoflAH 4 s ?Jfe 7|&°Sfe 4!b|&, 7j[eofe, SiC , 

ZnO,CFO|ohS= GaAs SO| &!# 4= fcicK 

0\9\ 5fO|, e 4IA|«E||0| CFC tf# l}O|£ = (20)fc: tf«F¥7|- £j7|*joS 4= oi fe ?2E g \$&*\. it 

7| ^B|S 7|&(21)S| ShSJlt GaN #EHJ=g(25c)£i #B S^lfe ZfZt S^<27)^ 3^(29)8 S&S" 
o^AH S.22F 4^ GaN tf& C|-0|£J=7l- 

« ^AI^eHcHI tfl-e GaN c*o|2 = (20)te SEH°I 4S?SM^ cH&|7|-x| SJS* *3ttch ¥H A|-^o|«H7|fl- 

fede S*1« S§H «^£|oH £#tr S^(V f )fi 3-iAlS 4- ?J^cN, S^7| tr#Ajg 4* &!ch 

EES, SS^aoilAHfe, SfSEgli 7Ktdm 4= = ¥SS^S| S^SSol Bfi«tx| 3nS 

A^o|o-l7|£ho| x-flTHElss, 7Ha 4iAh emhs SEWfe SSo| zhiSHS 4 1 &!cK th£j, led°| fliE^e&ilAHJE, S 

eh°i 4-s=ps sn-wis^ g- B | i §r^go| *jzt-sfc ssoi s^iixi °>os^ r ye ^m* 

4- &tH *|E» Mch fT^Aia 4 SJcfe 9JSOI °!cK 

o|§K £3a mx| 3f« QZiZtoi & ^go| ^»5fii S GaN 3^3-012 = x|5 H Q ^S £W! {dS&cK 

£3a lHa| £3fb e a S| am-^jf!- ^ ^A|o||cH| [[(-5 4-^?^ GaN tfa-^o|2= TllS&BS tiSSf-7| fl» z| 

£3aS S-itfSj, AhnhO|oi 7|&(121) ^tHI GaN BSSS^S, 0|^o^ aj-g- ^g(l25)0| S^£|o-| ?jcK ^7| 
9?SS(125)S GaN & 7 JS§e GaN S-BH = S(125a), #^S(125b) a! GaN SEH^.S(125c)* 

SfT&CK M3a0fe £A|£jX| 8m°M-, M Eh fee elA^Bf* ^l*HAH ehA|-*0| fee Au, Ni, Ag, Al £fe |f 
3°S o|^o-jS] AI-SS £3aS| E^|cH|AH ^#^9(1 25) ^BJtHI ^7|-54o.S 4-£ 91tf. 

0\0i E3b£h fl-Ol, GaN 3 125a) 7 1 ^0-|£ e|- 100A °| ¥^l(t)M S"Wf|-SE^ ^7| ^^iff^S)! 
&fl tfe-Cl-OlfiSfil 5L7|(S)S 13* SBI&CI-. Ol&m 1*|-&B[SSe HA|e Uhfil- SJ-Ol, A^hOlO^BlB^IOjjAH 

£ib biiowhoi si» s^a-^oi m±&£\^, *T7i af9?5S(i25")t ^is^iej ara c^ois=(Hi ^sm-fe a.7i 

S. es|«F£|, ZL ai-S?SS(125') Ah0|0H| S|<HE. 1 00A S| ¥^l« GaN SEH£#S| £hfl^e(125 , a)0| A|-^ 

0H7|&(121) #<H| ^^§| &B|^X|fe e>fecK 

4T7| n« GaN MBH^S(125'a)e #^£|fe A^s|-0|0^ 7|&(E3dS| 121)g Ma|f[7| ^|bH E^|0|A^aJS- A|-^0| 

op|&(i2l)°| Jf aofl SAl-tr ffljcHI, zi 7|&g ^Bj-fh ef|o|7HH<HI 5J*h ?> h A|t^ *h&o)-os/H SfS&CK 

CFS°S, £3c2^ tfO|, a«t*(124)« 0|§5^0H S.^^ 7|&(131)# 1^ ^E|@ tfS?5S(125') fe^Ofl Q 

tfAl&cK » Eh74|cH|AH ^7| 2«[§{l24)e 7|E!-(i31)fi| «Ftfofl ^^th ^oi\ n Bg l„ h l!-?^g(125: 

S^^l SiMB pS GaN #EH^S(125'c))^tH| ^fd« 4=5E tt£Di, &B|, 

124)8 7|&(131)S| a&ffltHI n\B\ *<HI #7| 7|©(131)« tff ?£S(125') ^"'30^ u|x|«|-b 

uj-Ajo^ ^t^S 4=£ ?JeK <H7|Aj AhSElfe as[S(124) IS^fe Au- Sn, Sn, In, Au- Ag Ag- In, Ag- Ge, 

Ag- Cu Sfe Pb- Sn« AJ-SU" 4- XJC|-. «7| 0^|A|£! ES^tj S^ h *(124)« gSe UlU^ fe£ ^AfS* 5> 

fe ^^/& h ^O|a^, i2JEo| ej-AhS(i2°l 22)* Af-g^l-Al SJOf-E ^2.\ 7|CH^ 4= &M. 

EE», » EMIM SSH £3boi|AH S^^Hs|-7H| Se|^! ST^Ss(125')e o|^ M^O\o-\ 7|5(121)0| &B|S *CHIE 2h 

§a ^ehs saa 4= aJek um*], wm&n a-e ^^gsoiiAii sg@ # ehs ni-^a. §§ oig«hcn §oismi 

0|0H, £3d2h a 0|, AMOICH 7|&(121)oj SFYCHI 5I|0|AH gJS SAhsl-O^ #&S*|-7H| MBi^ tfS'T I SS(125 , )S¥ 
EH ^7| A^hO|OH 7|&(121)S ftBlAlflCl-. -y-71 B||0|AH Ue AHlh0^7|^(121)« H2f nS GaN S 

EH^S GaUf S4i(N 2 )S. MB|A|7|Xl, ^S°l SES 7\WOi GaS «gA|go^.Mj ^7| tf9?5§(125') 

sLttEH A|-n|-o!o-|7|fi-(i2i)S go|§h^l »B|A|5J 4- aicK 
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& &7iMM AhSEfe aioMgje aWo|oH7|^(121)S TO*KH ES^ S^S(124)S SSAlii ^ aich. Ehsf 5)l 
0|X-)gJtH| °m ES-y S*fS(124)0| #7| ES<s! 7|&(131)3* BfST^ac^S'jal S^ol °]=§HxH SB| 

a 4 s ait sw\ a-^sa 4* ?m. io-emh. e Btsoflx-fe, amoi<h7|s-<i21)* ¥2fsfe biioixh yoi #7i ES-y 

aatS(124)<M| Eiftfe 5* &x|*|-7| fl«H, E3a°l 07H|<H|AH, atir?SS(124)* ^StM ^Bl^A"! BjI, nS Ga 
N asH£S°l a-#¥«(125 , a)ft S|<HE Of 100 A °| *r3||3. SS^th 0|£|- 2>0| AW0|0H7|e* BI|0|XH«j§ 
nB^y\ flfi- nS GaN MBHJ=8 tf#¥&(125'a)£| ¥?fe sjoHS. 100A ¥Zfll£ ^(Ho|= &cK 

0|Sh SO| tft?£S(125') A|-0|0fl nS GaN SBH.E.S &^¥^(125'a)0| ^AHShnHBbE, ZL ¥fll(t)fe tfC||S|©3. oH 
¥ jj2H£, AhEh0|0H7|2h(121)^oj ^|^o| g^g. n £Hr¥£(125'a)S *±H*H=E|| ±HficK ItfBW, tfS"? 
EM(125')°J 7=j|S&l|AH it^Elfe 4iS*i£j 3 tt?£i(125')5j ZJ-^@ ffl*!(S)CH|eh StSStTfl HI OH, 

tfS^Sgofl Dlxlfe S^S a^AIS 4= 

E». #7| nS GaN 3BHJ=«°| ##¥S(1 25'a)€- 7|3||s|os g£H£|o| XH|7HE|HS, S&E*W| ^BlE! ii^EE 
S(125')S 7Htt W&fl-0|E = 3| =17|£ &StpH| £S|A|?|fe M=- t}0|&(self- dicing)*:** 4= ?Jch. 

o|BH*h S^o| ^ of {Ji = c|.o|4J SLBfM ^7| ^IsHAH, E3a°l EMIoM &#A|7|fc nS GaN SBH^S(125'a) °l ¥ 

mt mo\*m eaut m m& s<hi sish c ^ ^ oio LK m-^si^TH^ «r 2poi*s mc* uh^^sMit &f 1 

flgoi, E3e2[- 5I-OI, #7| S^S^gSS 4JA|©Ch E3e^ E3d°] 231- ** ^Sf-^h EhSS # 

eHS. EA|& 5oicK o=|7|AH Sj^S-agSS 7HH BHr^S(i25)eJ nS GaN SBH£«(i25a)°l ESS 7| 

£h(131)°i ShHOfl CHSH -^A|sjCh. C|-Eh, nS GaN 3B||£S(125a) °| tfBOfl SSife nS 14^(139)^ Q^3L» 0| 
gsM l BJ¥?j^(4ie.^os ^es| giT)o|ah -!Hi!j5Ho^. P s aai(i37)& bHffla^oSAH £^H-a 7|&( 

131) shffloHi cHSH B^sios ^ SWd-. 

£3f<^ SI-OI, £3e liBh^S 7[|«ga tf^ CF0|fi=o| =L7|, ^ ^£1^ tf®?2S(125')2| ^7|^ 

S0«Fo4 ilS^ej 4=^?^ GaN cho|ss(i30)# 4- aicK WHJ-siss £S^7|E(131)S Ah^o|oH7|& 
(121) cH| U|SH sfg 4!BlS7ie So| Aff£|°s, «4rs| sgg SS »o|5M| SBS 4- £Jch. 

o|S* a-o|. e tfSS ^A|^E|j °j a¥S £ScHI °JcH &S£lfe 5o| ohUji, S¥@ S?^¥|o| o|cH ffs^ 

Jixh of-cN, S?S¥lcH| 7|XH@ B ^SSj 7|^ A^a 'SJoHUxl Stfe «fl LHo-||AH chgrth ^&HS| fflS 5U 
o| 7^ohcfe & 7te¥o^| S^o| x\Mm 7^5! xhol|7H|fe xhgS 5o|cK 



ffl- SSI 

^& dhsy- fl-ol, g gJ-go| GaN y-lT C|-0|S£= XHlS.SJ'gJOfl ECf-s'S, BI|o|xH# o|g«|-o^ A|-n|-o|oH7lE!-S go|§|-eAH 
E, AhEho|oH7|&M ¥2htl-fe BIlolxH HcHI o|^h g*rso| gxHIS sHairoSMH, ^S:So| ¥4=& 



(57) a?sj a^i 

1. 

AW0ICH7I& ifofl, XH|1 ESS GaN gEHsS, S^S SJ XH|2 ESS GaN SEH^SOl bJ|j*|@ SfS=?£ 

MS S^ffe &7HI; 

^7| A^h0!0H7H5 ^0H| XH|1 ESS GaN #BI|J=gO| ^OHE 100A °| ##£|E§t iJS WSctO|£ = 

°| 3.7M Cdl-Bh ^7| ttS?^S§ &B|^fe E^l; 

es^ ois^oh ^7 1 im^so| ^ojo-ii es^ 7ie* ssrsfe &thi ; 

&7\ %^=?-^m^.¥-m #7i AHihoi<H7ieoi ¥ai£iE^ ^7i afei-oioh7is- n^o\\ aioixn mm ea^^ e-^i - 01 

7\M, #7\ XHI2 ESS GaN SB||£S0| Xl|7HE|oH ^7j ^S h: ?EgO| £|g tf^ChOlfic ^L7|^ &So| &E| 

S-; 

^7| XHH ESS SBH^SSI #e 5 ^-7| A^oIoH 7|€Fo| Ai|7H@ ^7| ES-a 7I&SJ i^SS tfoil X||1 §y X||2 
&a|S z^zt s^sfe EMI; Si 
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5l*o| 5U<H/H, 
GaN gJ-g- C|-O|oc 

Al|1 »<M| &o]AH, 

ak 7 | yj-ahzfi^gg £E|Sfe EMI CH| Ai £Hfr£h &7| ESS &El|J=§°| ¥#Hfe 2f 1|imOi§f£] ^S^S. ©fe 
GaN gm ChO|o c ^is^a. 

S^S" 4. 

antra aow, 

#7| S-SSfe E^ib, 

#7| *i|2 GaN SBH^S ^ofl gS^ 0|*<H£l BhAfSS EMIH cH ^S°i 

Sfe GaN itlf d-0|2.E. XH|Stf ttl. 

#7 1 eiAi-se, 

Aii, Ni, Ag, ai §y n nfto S ^E| SS^- o|^o-|£j ©fe GaN cFolfi 

Sl«"<H| &KHAH, 

Aj-7| ara-^sgoj A^gcHl 7ISS asfsfe EMIte, 

&7| fE^-a 7|»S| S^Oil #7 1 E^l£h, 

&7i ssi^ 7iB-si ^7i #em- #7i w-s^sssi a&Ai^it emis. oi-^-oh^j ^§°s #b 

GaN ai-® C|-0|£E Alli^a. 
«H«-«H 9MAH, 

^7i tfa-^ssai #e<Hi 7i»« strife E^ife, 
4,^1 ara=psssj *rffl(Hi &7i a*re* emisk 

#7| 7I&S #7| tfS-^SSal ^SCHI Q»A|?|fe EMIHL Ol^OiS 2§ ^S°M tfc GaN gm P0|£ = 

Alli^S. 

St 1 8" 8. 

^7i 7iee, 

^SDHs, SiC, ZnO, c^olo^c cm GaAs^ ZLgo^Ej -jhbhsj o|*<H£ £!§ ^§o£ t\- 

GaN tf9 Cl-OISE. 
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SlSfrofl 2,'oUH, 

Au- Sn, Sn, In, Au- Ag, Ag- In, Ag- Ge, Ag- Cu §J Pb- Sn°^ ZLgo^Ej -d^S fi^ 0|-^0-|£] 

GaN tf-S C|-0|oc x-il^sm 

S^S" 10. 

&7| GaN SHH^eS nS S£S0| GaN SSgO|oH, 

#71 X||2 EES §^£§§ P m M£gO| £SS GaN SSSfcJ ^ Sfe GaN V% £}0|£c X^^S. 



EL'S 



£31 




- 8- 



57H»*| 10-2004-0104232 



z 



7 



\' S s f 




i I \ \ 



125c ^ 

- 125b f 125 

125a J 

-121 



125c 1 i 

125b 1 [ 125 s 
125a 1 J 



125C ■> 
125b 1 125' 
- — 125 a 1 J 



.125c 1 

125b' 125' 
125a< J 




139 

-,125a 1 -] 
— 125b 1 M 25 



. — 125a 1 ^ 



| _i f — I 



